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The Effect of Thickness, Weight and Fiber Material on Thermal
Insulation Value of Fabrics

Mitsuo MATSUDAIRA

Abstract

Precise investigations were carried out to clarify the effect of fabric thickness,fabric weight, fiber

materials, etc. on thermal insulation value (=TIV) of fabrics. Fiber materials such as wool, cotton, silk,

polyester, and rayon were chosen for the investigations. Following conclusions were obtained : (1) TIV

increases with the thickness of fabric.Silk and cotton fabrics show higher TIV at thinner conditions, however,

wool and polyester fabrics show higher TIV at thicker conditions. (2) TIV of rayon fabrics is small. (3) TIV

is independent to fabric weight if the thickness is the same. It is illusion that heavier fabrics seem to be

warmer,because most of those clothes are made of thicker fabrics.
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Table 1 Outlines of Fabric Samples Used for
Measurement of Thermal Insulation Value

Fiber Number of Thickness*® Weight

Material Samples (mm) (mg/cm?)

Hool 38 0.288 - 2.870 11.3 - 34.4
Cotton 37 0.201 - 3.396 7.8 - 37.1
Sitk 39 0.238 - 1.784 4.1 - 29.7
Polyester 42 0.193 - 1.544 8.5 - 29.5
Rayon 40 0.154 - 2.259 7.2 - 37.2

*Thickness is measured at the pressure 0.5 gf/cn®.
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Fig. 1  Relationship between Thermal Insulation Value (TIV) and fabric thickness at 0.5 gffct. ** ; 1%,*** ;

0.1% significance level.
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Fig. 2 Relationship between Thermal Insulation Value (TTV) and fabric thickness at 240 gf/c. *** ; 0.1%
significance level.
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Table 2 Correlation Coefficients Between Thermal
Insulation Value and Thickness, Weight,
Porosity, and Air Resistance

Iten TV T-0.5 T-240 Weight Porosity Air Resistance

TIV 1.000 0.736"*" 0.695°** 0.560"** 0.809"" -0.061
T-0.5 1.000 0.899"** 0.784"** 0.B18"** -0.150"
T-240 1.000 0.849""*  0.555"**  -0.131
Reight 1,000 0.313"**  -0.006
Porosity 1.000 -0.363°""
Air Resistance 1.000

"3 B% "7 1%, °*t; 0.1% (n=196) significance level
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Fig. 3  Relationship between Thermal Insulation Value (TIV) and fabric weight. *** . 0.1% significance level.
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Fig. 4 Relationship between Thermal Insulation Value (TIV) and fabric weight at the same thickness.
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Fig. 5 Relationship between Thermal Insulation Value (TIV) and porosity. * ; 5%, ** ; 0.1% significance level.
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